Downregulation of human type III collagen gene expression by antisense oligodeoxynucleotide.
The amount of type III collagen is increased during the early healing stage following ligament and tendon injury. Concomitantly, the mechanical properties of the healing tissues are abnormal and the fibril diameters are homogeneously small. It is therefore thought that downregulating type III collagen gene expression after injury may be helpful in improving the quality of healing tissue. In the current study, the efficacy of using antisense oligodeoxynucleotides (ODNs) to downregulate type III collagen gene expression in human patellar tendon fibroblasts (HPTFs) was tested, with Lipofectamine reagent used to deliver the ODN. It was shown that the majority of HPTFs can efficiently uptake antisense ODN from as early as 1 h to as long as 3 days after delivery; also, one selected ODN can consistently inhibit human type III collagen gene expression at both the mRNA and protein levels. Reverse transcriptase-polymerase chain reaction results showed that the inhibitory effects by this ODN were significant at 1 day, as the type III collagen mRNA level was 38.9 +/- 19.6 and 42.8 +/- 28.1% of missense and sense controls, respectively (p < 0.05). At 3 days, these differences could no longer be observed (p >0.05), but the amount of type III collagen protein was significantly less than for missense and sense controls (31.7 +/- 5.5 and 25.3 +/- 5.3%, respectively; p < 0.05). At 5 days after the delivery, these differences in protein were no longer observed (p > 0.05). Immunohistochemical staining of the type III collagen confirmed these results. The findings of this study demonstrate that antisense ODN can downregulate type III collagen gene expression of tendon fibroblasts. Therefore, this approach offers the potential to explore the effect of the reduction of type III collagen in healing ligaments and tendons as a means to improve their mechanical properties.